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1. Introduction
We have submitted CRs for TS 37.355 [1]-[3].
In this contribution, we provide our concern on the description for Location Information Transfer procedure for MT-LR and elaborate how it causes a failure of location service to explain why the change in [1]-[3] is needed.
2. Discussion
2.1. LPP service from operator point of view
Since LPP was specified in Rel-16, the location mechanism is utilized for various use cases including mission critical situations. It should be therefore ensured to obtain correct location information as much as possible from operator point of view.
Observation 1.	It is mission critical to obtain correct positioning information from operator point of view.

2.2. Failure of Location Information Transfer
However, we have found that in a certain case the location information received in the location server (E-SMLC or LMF) can be missing. This section describes how this issue happens.
In short, the missing information is caused by a gap between the maximum NAS size from RAN perspective and from the core network perspective.
In TS 24.501 [4], it is indicated that the maximum size of a NAS message is specified in PDCP specs. In our understanding this description means that the maximum size corresponds to the maximum SDPC SDU size, which is 9000 bytes for NR [5] while 8188 bytes for LTE [6], + headers.
	TS 24.501 [4]
[bookmark: _Toc20232859][bookmark: _Toc27746963][bookmark: _Toc36213147][bookmark: _Toc36657324][bookmark: _Toc45286989][bookmark: _Toc51948258][bookmark: _Toc51949350][bookmark: _Toc155372602]7.2.2	Message too long
The maximum size of a NAS message for NR connected to 5GCN is specified in 3GPP TS 38.323 [29].
The maximum size of a NAS message for E-UTRA connected to 5GCN is specified 3GPP TS 36.323 [25].
The maximum size of a NAS message for non-3GPP access connected to 5GCN is specified in 3GPP TS 24.502 [18]

	TS 38.323 [5]
[bookmark: _Toc12616325][bookmark: _Toc37126936][bookmark: _Toc46492049][bookmark: _Toc46492157][bookmark: _Toc156000515]4.3.1	Services provided to upper layers
(omitted)
The maximum supported size of a PDCP SDU is 9000 bytes. The maximum supported size of a PDCP Control PDU is 9000 bytes.

	TS 36.323 [6]
[bookmark: _Toc12524356][bookmark: _Toc37299407][bookmark: _Toc46494612][bookmark: _Toc52581178][bookmark: _Toc108866880]4.3.1	Services provided to upper layers
(omitted)
The maximum supported size of a PDCP SDU is 8188 octets, except in NB-IoT for which the maximum supported size of a PDCP SDU is 1600 octets. The maximum supported size of a PDCP Control PDU is 8188 octets except in NB-IoT for which the maximum supported size of PDCP Control PDU is 1600 octets.



Observation 2.	Maximum size of NAS message, , is restricted by the maximum PDCP SDU size, i.e., 9000 bytes for NR and 8188 bytes for LTE.

On the other hand, the maximum size of NAS transport messages that the core network can handle is affected by the implementation thus possibly the core network cannot handle NAS transport messages of  size.
Observation 3.	Maximum size of NAS transport message that EPC or 5GC can handle, , depends on implementation of the network and is possibly less than  referred in Observation 2.

Given above conditions, it is possible that the size of transferred NAS message for LPP information is more than  while it is not more than . In this case the location server (i.e., LMF for NR, E-SMLC for LTE) fails to receive the correct LPP information due to overflow of NAS transport message in the core network.
Observation 4.	If the size of message ProvideLocationInformation or of a segment after LPP segmentation is more than  while it is not more than , the location server fails to correctly receive LPP information.

NOTE: LPP supports segmentation of LPP messages. However, in this case the UE determines to conduct segmentation considering  (e.g., conducts segmentation if the message size is above ), but is agnostic to . Thus, LPP segmentation cannot resolve the overflow occurring in the core network.

2.3. Resolution
Section 5.3.1 in TS 37.355 [7] specifies that the UE reports LPP information upon receiving RequestLocationInformation message from the location server. RequestLocationInformation indicates the type of location information to be reported.
	TS 37.355 [7]
[bookmark: _Toc27765119][bookmark: _Toc37680776][bookmark: _Toc46486346][bookmark: _Toc52546691][bookmark: _Toc52547221][bookmark: _Toc52547751][bookmark: _Toc52548281][bookmark: _Toc156478845]5.3.1	Location Information Transfer procedure
The Location Information Transfer procedure is shown in Figure 5.3.1-1.



Figure 5.3.1-1: LPP Location Information transfer procedure
1.	The server sends a RequestLocationInformation message to the target to request location information, indicating the type of location information needed and potentially the associated QoS.
2.	The target sends a ProvideLocationInformation message to the server to transfer location information. The location information transferred should match or be a subset of the location information requested in step 1 unless the server explicitly allows additional location information. If step 3 does not occur, this message shall set the endTransaction IE to TRUE.
3.	If requested in step 1, the target sends additional ProvideLocationInformation messages to the server to transfer location information. The location information transferred should match or be a subset of the location information requested in step 1 unless the server explicitly allows additional location information. The last message shall include the endTransaction IE set to TRUE.



In current spec the UE can add any location information on top of indicated ones, which may increase the size of NAS message and possibly cause the overflow in the core network.
Thus, we propose that location information in ProvideLocationInformation shall match or be a subset of the location information requested in RequestLocationInformation to avoid the size of NAS message surpasses .
Observation 5.	Network implementation can avoid the LPP information failure referred in Observation 4 if contents of ProvideLocationInformation matches or is a subset of the location information requested in RequestLocationInformation.

It should be noted that the network can configure AdditionalInformation via RequestLocationInformation. If onlyReturnInformationRequested is configured, it is indicated that the device shall not return any additional information.
	[bookmark: _Toc37680841][bookmark: _Toc46486412][bookmark: _Toc52546757][bookmark: _Toc52547287][bookmark: _Toc52547817][bookmark: _Toc52548347][bookmark: _Toc156478917]TS 37.355 [7]
–	CommonIEsRequestLocationInformation
The CommonIEsRequestLocationInformation carries common IEs for a Request Location Information LPP message Type.
-- ASN1START

CommonIEsRequestLocationInformation ::= SEQUENCE {
	(omit)
	additionalInformation		AdditionalInformation		OPTIONAL,	-- Need ON
	(omit)
}

AdditionalInformation ::= ENUMERATED {
[bookmark: _Hlk158891034]	onlyReturnInformationRequested,
	mayReturnAdditionalInformation,
	...
}
(omit)

	additionalInformation
This IE indicates whether a target device is allowed to return additional information to that requested. If this IE indicates 'onlyReturnInformationRequested' then the target device shall not return any additional information to that requested by the server. If this IE indicates 'mayReturnAdditionalInformation' then the target device may return additional information to that requested by the server. If a location estimate is returned, any additional information is restricted to that associated with a location estimate (e.g. might include velocity if velocity was not requested but cannot include measurements). If measurements are returned, any additional information is restricted to additional measurements (e.g. might include E-CID measurements if A-GNSS measurements were requested but not E-CID measurements).



[bookmark: _Hlk158906336]However, according to Section 5.3.1 in TS 37.355 [7], the device is not mandated to match the information with what is indicated via RequestLocationInformation. It can be read that the current procedure allows UE to ignore the indication of onlyReturnInformationRequested by the network and then the device can report additional information regardless.
	TS 37.355 [7]
5.3.1	Location Information Transfer procedure
The Location Information Transfer procedure is shown in Figure 5.3.1-1.



Figure 5.3.1-1: LPP Location Information transfer procedure
1.	The server sends a RequestLocationInformation message to the target to request location information, indicating the type of location information needed and potentially the associated QoS.
2.	The target sends a ProvideLocationInformation message to the server to transfer location information. The location information transferred should match or be a subset of the location information requested in step 1 unless the server explicitly allows additional location information. If step 3 does not occur, this message shall set the endTransaction IE to TRUE.
3.	If requested in step 1, the target sends additional ProvideLocationInformation messages to the server to transfer location information. The location information transferred should match or be a subset of the location information requested in step 1 unless the server explicitly allows additional location information. The last message shall include the endTransaction IE set to TRUE.



Observation 6.	The current spec can be read that the device can ignore the indication of onlyReturnInformationRequested by the network and then report additional information regardless.

Therefore, we propose to make change on TS 37.355 in order to prohibit the device to report additional information when onlyReturnInformationRequested is indicated by the network. We have also provided specific changes in [1]-[3] but also cited below.

Proposal.	Location information in ProvideLocationInformation shall match or be a subset of the location information requested in RequestLocationInformation if onlyReturnInformationRequested is indicated by the network. Adopt changes in R2-2401343, R2-2401344, and R2-2401345 for TS 37.355.

	TP for TS 37.355 [7]
5.3.1	Location Information Transfer procedure
The Location Information Transfer procedure is shown in Figure 5.3.1-1.



Figure 5.3.1-1: LPP Location Information transfer procedure
1.	The server sends a RequestLocationInformation message to the target to request location information, indicating the type of location information needed and potentially the associated QoS.
2.	The target sends a ProvideLocationInformation message to the server to transfer location information. The location information transferred should match or be a subset of the location information requested in step 1 unless the server explicitly allows additional location information. If AdditionalInformation is configured of onlyReturnInformationRequested in the message in step 1, the target device shall not return any additional information to that requested by the server. If step 3 does not occur, this message shall set the endTransaction IE to TRUE.
3.	If requested in step 1, the target sends additional ProvideLocationInformation messages to the server to transfer location information. The location information transferred should match or be a subset of the location information requested in step 1 unless the server explicitly allows additional location information. If AdditionalInformation is configured of onlyReturnInformationRequested in the message in step 1, the target device shall not return any additional information to that requested by the server. The last message shall include the endTransaction IE set to TRUE.





3. Summary and proposal
Observation 1.	It is mission critical to obtain correct positioning information from operator point of view.
Observation 2.	Maximum size of NAS message, , is restricted by the maximum PDCP SDU size, i.e., 9000 bytes for NR and 8188 bytes for LTE.
Observation 3.	Maximum size of NAS transport message that EPC or 5GC can handle, , depends on implementation of the network and is possibly less than  referred in Observation 2.
Observation 4.	If the size of message ProvideLocationInformation or of a segment after LPP segmentation is more than  while it is not more than , the location server fails to correctly receive LPP information.
Observation 5.	Network implementation can avoid the LPP information failure referred in Observation 4 if contents of ProvideLocationInformation matches or is a subset of the location information requested in RequestLocationInformation.
Observation 6.	The current spec can be read that the device can ignore the indication of onlyReturnInformationRequested by the network and then report additional information regardless.
Proposal.	Location information in ProvideLocationInformation shall match or be a subset of the location information requested in RequestLocationInformation if onlyReturnInformationRequested is indicated by the network. Adopt changes in R2-2401343, R2-2401344, and R2-2401345 for TS 37.355.
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